All chemicals were purchased from Sigma-Aldrich or Alfa Aesar and were used as received without further purification. N,N'-dimethylacrylamide was purified by vacuum distillation at 60 ˚C. N-isopropylacrylamide was recrystallized from hexane prior to use. 1 H and 13 C NMR spectra were recorded on a Bruker Avance 300 spectrometer at 300 and 75 MHz, respectively, with the residual solvent signal as an internal standard. FTIR spectroscopy was performed on a Varian 800 FTIR instrument (Varian Inc.). High-resolution mass spectrometry was performed on a Waters LCT premier mass spectrometer (Waters Inc.). Fluorescence emission spectra were recorded on a Digilab F-2500 Fluorescence Spectrophotometer (Hitachi) (λ ex = 550 nm). pH Measurements were recorded with a Hanna HI 98103 instrument that was calibrated daily with commercial buffer solutions (Sigma-Aldrich). The pH adjustments of cross-linking reactions were carried out using small aliquots (5 µL) of 1M NaOH (aq) and 1M HCl (aq) solutions.
Experimental: (i) (ii Methyl 4-(dimethoxymethyl)benzoate [1] (1):
A solution of 4-carboxybenzaldehyde (15.4 g, 102.6 mmol), trimethylorthoformate (32.7 g, 307.8 mmol) and H 2 SO 4 (8 drops) in MeOH (100 mL) was heated under reflux conditions for 48 h. The reaction mixture was transferred to a separating funnel with saturated NaHCO 3(aq) (100 mL). The aqueous layer was extracted with CH 2 Cl 2 (3 × 150 mL). The organic extracts were combined and dried over Na 2 SO 4 , filtered and evaporated to dryness to afford a crude liquid which was purified by vacuum distillation to afford the title product as a clear liquid (19.8 g, 92% 
N-Ethylacrylamide-2-(4-(dimethoxymethyl)benzamide) (2):
A solution of methyl 4-(dimethoxymethyl)benzoate (1, 6 .0 g, 28.5 mmol) in 1,2-diaminoethane (100 mL) was heated under reflux for 24 h then evaporated to dryness. The viscous yellow oil obtained was dissolved in CH 2 Cl 2 (100 mL) and Et 3 N (5.7 g, 56.3 mmol) added. The solution was cooled to 0 ˚C in an ice bath. Acryloyl chloride (2.6 g, 28.5 mmol) in CH 2 Cl 2 (50 mL) was added dropwise over 30 min. The reaction was stirred overnight at room temperature then transferred to a separating funnel with saturated NaHCO 3(aq) (150 mL). The aqueous layer was extracted with CH 2 Cl 2 (2 × 150 mL). The organic extracts were combined and dried over Na 2 SO 4 , filtered and evaporated to dryness to afford a crude solid which was purified by column chromatography [SiO 2 , EtOAc-Et 3 N (95:5)] to afford the title product as a white solid (3.3 g, 40 %). 1 
N-Ethylacrylamide-2-(4-formylbenzamide) (M1):
A solution of N-ethylacrylamide-2-(4-(dimethoxymethyl)benzamide) (2, 1.4 g, 4.8 mmol) in 1M HCl (aq) (20 mL) was stirred at room temperature for 2 h then neutralized with saturated NaHCO 3(aq) (100 mL). The aqueous layer was extracted with EtOAc (3 × 150 mL 2 , J = 6.6 Hz), 2.68 (q, 2H, CH 2 N, J = 6.6 Hz), 3.14 (q, 2H, CH 2 N, J = 6.6 Hz), 5.03 (s, 1H, NH). 
N-(Tert-butoxycarbonyl)-propylaminoacrylamide (M2):
A solution of N-(tert-butoxycarbonyl)-l,3-diaminopropane (3, 3.1 g, 17.8 mmol) and Et 3 N (2.2 g, 21.4 mmol) in CH 2 Cl 2 (75 mL) was cooled to 0 ˚C in an ice bath. Acryloyl chloride (1.6 g, 17.8 mmol) in CH 2 Cl 2 (50 mL) was added dropwise over 30 min. The reaction was stirred overnight at room temperature then transferred to a separating funnel with saturated NaHCO 3(aq) (150 mL). The aqueous layer was extracted with CH 2 Cl 2 (2 × 150 mL). The organic extracts were combined and dried over Na 2 SO 4 , filtered and evaporated to dryness to afford a crude solid which was purified by column chromatography [SiO 2 , Hexane-EtOAc (1:1)] to afford the title product as a white solid (3.2 g, 79 %). Aldehyde-Functionalized Copolymer (Pa): [3] (DDMAT) (1 eq, 21.5 mg, 0.059 mmol) and AIBN (0.2 eq, 1.93 mg, 12 µmol) were added to a small schlenk tube. NIsopropylacrylamide (180 eq, 1.20 g, 10.62 mmol) and N-ethylacrylamide-2-(4-formylbenzamide) (M1, 20 eq, 0.29 g, 1.18 mmol) were then added followed by DMSO (2.5 mL). The reaction mixture was degassed five times, and then the vessel was backfilled with N 2 , purged with N 2 , and allowed to warm to room temperature. The reaction mixture was then placed in an oil bath at 70 ˚C, and the polymerization was quenched after 1 h. The reaction mixture was dissolved in a minimal amount of THF and added dropwise to a large excess of ice-cold diethyl ether. The polymer precipitate was then isolated by filtration and the precipitation was repeated before drying under high vacuum. Polymer Pa was obtained as a pale yellow solid (0.93 g). 1 CHO) . The composition of Pa can be determined by comparing the integration of the aldehyde protons of M1 with the integration of the CH(CH 3 ) 2 protons of NIPAm. The monomer composition was determined to be 9:1 NIPAm:M1 (identical to the feed ratio).
Aldehyde-Functionalized Diblock Copolymer (P1):
Pa (1 eq, 0.74 g, 43.8 µmol) and AIBN (0.2 eq, 1.44 mg, 8.8 µmol) were added to a small schlenk tube. N,N'-Dimethylacrylamide (400 eq, 1.74 g, 17.5 mmol) was then added followed by DMSO (4 mL) and the reaction mixture was degassed five times. The vessel was backfilled with N 2 , purged with N 2 , and allowed to warm to room temperature. The reaction mixture was then placed in an oil bath at 70 ˚C, and the polymerization was quenched after 1 h. The reaction mixture was dissolved in a minimal amount of THF and added dropwise to a large excess of ice-cold diethyl ether. The polymer precipitate was then isolated by filtration and the precipitation was repeated before drying under high vacuum. Polymer P1 was obtained as a pale yellow solid (2.09 g). 1 [3] (DDMAT) (1 eq, 26.1 mg, 0.072 mmol) and AIBN (0.2 eq, 2.35 mg, 14 µmol) were added to a small schlenk tube. NIsopropylacrylamide (180 eq, 1.46 g, 12.9 mmol), N-(tert-butoxycarbonyl)-propylaminoacrylamide (M2, 20 eq, 0.33 g, 1.43 mmol) were then added followed by DMSO (2.5 mL). The reaction mixture was degassed five times, and then the vessel was backfilled with N 2 , purged with N 2 , and allowed to warm to room temperature. The reaction mixture was then placed in an oil bath at 70 ˚C, and the polymerization was quenched after 1 h. The reaction mixture was dissolved in a minimal amount of THF and added dropwise to a large excess of ice-cold diethyl ether. The polymer precipitate was then isolated by filtration and the precipitation was repeated before drying under high vacuum. Polymer Pb was obtained as a pale yellow solid (1.33 g). 1 2 protons of NIPAm. The monomer composition was determined to be 9:1 NIPAm:M1 (identical to the feed ratio).
Boc-Amine-Functionalized Copolymer (Pb):

S-1-Dodecyl-S'-(α,α-dimethyl-α''-acetic acid)trithiocarbonate
Boc-Amine-Functionalized Diblock Copolymer (P2a):
Pb (1 eq, 1.04 g, 54.8 µmol) and AIBN (0.2 eq, 1.8 mg, 10.9 µmol) were added to a small schlenk tube. N,N'-Dimethylacrylamide (400 eq, 2.17 g, 21.9 mmol) was then added followed by DMSO (4 mL) and the reaction mixture was degassed five times. The vessel was backfilled with N 2 , purged with N 2 , and allowed to warm to room temperature. The reaction mixture was then placed in an oil bath at 70 ˚C, and the polymerization was quenched after 1 h. The reaction mixture was dissolved in a minimal amount of THF and added dropwise to a large excess of ice-cold diethyl ether. The polymer precipitate was then isolated by filtration and the precipitation was repeated before drying under high vacuum. Polymer P2a was obtained as a pale yellow solid (2.37 g). 1 
Amine-Functionalized Diblock Copolymer (P2b):
P2a (2.08 g) was dissolved in CH 2 Cl 2 (5 mL) and TFA (3 mL) was added, the reaction mixture was left to stir for 2 h. After this time the solvent and excess TFA were removed on the rotary evaporator and the oil obtained was dissolved in a minimal amount of THF and added dropwise to a large excess of diethyl ether. The polymer precipitate was then isolated by filtration and dried under high vacuum. Polymer P2b was obtained as a pale yellow solid (1.82 g). 1 H NMR (D 2 O): δ 1.09 (br, CH(CH 3 ) 2 ), 1.34 (br, CHCH 2 , polymer backbone), 1.59 (br, CHCH 2 , polymer backbone), 2.87 (br, N(CH 3 ) 2 ), 3.84 (br, CH(CH 3 ) 2 ).
General Procedure for the Formation of CCS Polymers and Encapsulation of Nile Red:
P1 (47.4 mg, 1 µmol, 1 eq) was dissolved in H 2 O (4.73 mL) and P2b (48.2 mg, 1 µmol, 1 eq) was dissolved in H 2 O (4.73 mL), these solution were then combined under rapid stirring resulting in a solution with a total diblock copolymer concentration of 0.211 mM (1 wt %). The pH was adjusted to 11.0 with small aliquots (5 µL) of 1M NaOH (aq) and left to equilibrate overnight at room temperature to allow for the formation of CCS polymers. After this time Nile Red (9.56 mg, 30 µmol, 30 eq per polymer chain) was added resulting in a solution with a Nile Red concentration of 3.17 mM. This solution was stirred at 45 ˚C for 16 h. After this time the excess Nile Red was removed by filtration. The encapsulation was then confirmed by fluorescence spectroscopy (λ ex = 550 nm). To trigger the disassembly of CCS polymers and the subsequent release of Nile Red the pH was adjusted to 5.5 with small aliquots (5 µL) of 1M HCl (aq) and left to equilibrate overnight at room temperature. Fluorescence spectroscopy (λ ex = 550 nm) confirmed the release of Nile Red. S15. GPC Analysis displaying pH-triggered disassembly of CCS polymer in DMF (0.6 mL/ min). To prevent diblock copolymer building blocks reacting together in column, acetone (1 drop) was added to GPC sample to cap amine functionalities.
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This journal is © The Royal Society of Chemistry 2011 S16. CCS polymer (green line) at pH 11.0 and reduced CCS polymer species (red line) at pH 5.5 after addition of NaCNBH3. S20. Temperature triggered re-encapsulation of Nile Red followed by fluorescence spectroscopy. After cooling to 5 ˚C for 72 h at pH 11.0 (solid line), the solution was heated to 45 ˚C for 24 h at pH 11.0 (dotted line). The increase in fluorescence intensity suggests the encapsulation of Nile Red with the CCS polymers.
